ON THE ROLE OF ACCOMMODATION IN THE SIZE CONSTANCY PHENOMENON by Ohwaki Sonoko











ON THE ROLE OF ACCOMMODATION IN THE 
SIZE CONST ANCY PHENOMENON 
By 
Sonoko O h w a k i ( ::k!Wilfil! =f-) 
(Institute of Psychology, Tohoku University, Sendai) 
[I] 
What is the cause of size constancy phenomenon? This problem has 
been discussed in many researches since Hering1 ) and Helmholz2 , 3>_ But in 
these researches they looked mostly for the phenomenal facts alone, and 
even now, the essential cause of size constancy is not Yet found out. The 
constancy phenomenon means that the perception of environment of an 
organism is not consistent with its physical environment. For example in 
the size constancy phenomenon, the perceived size of a visual object is in 
proportion to its physical size, and in inverse proportion to physical dis-
tance from the observer, in accordance with principles of the plane geo-
metry. But this is not true in reality. Usually the perceived size of the 
object never decreases in an exact proportion to the increase in distance 
from the observer. Now let us turn about former theories on constancy 
phenomena. By Helmholtz2) the perception depends upon not only present 
stimulus but past experience. Therefore our perception is not simple seeing 
of size or shapes of objects. It is the unconscious inference based on our 
past experiences. Hering did not agree with Helmholtz's view. According 
to Heringn, since the object tends to preserve its original size, in spite of 
decrease in the distance from the observer, the object does not appear 
increased in size. However, the investigation on constancy phenomenon was 
remarkably developed for the first time by D. Katz4) who introduced the 
"Reduktionsschirm" in his colour constancy experiment. He found out the 
fact that when environmental stimuli were eliminated from observer's visual 
field by a reduction screen, constancy phenomenon disappeared. He ex-
plained this fact as follows ; the complex perception of objects was redu-
ced to simple perception on retina under the condition of eliminated surro-
unding stimulus. After Katz's experiments the various terms were intro-
duced for explanation of constancy phenomenon. But they showed fair 
agreement with each other on the following point : the causes of the 
constancy phenomena consist in complexity of organisms' perception. 
For example, Gestalt psychologists5)6)7) found out constancy phenomena 
in hens and chimpanzees, stated that the definite relationship between 
perception and stimulus not always maintained because the perception is 
determined by dynamic force of cortex as much as stimulus. Brunswik8), 
Holaday9) and others10 ) experimenting about colour, size and shape constancy 
in adults and children, got many valuable data. Holaday's research showed 
the mental set (Einstellung) was one of determinants of the contancy pheno-
mena. Based upon their experimental findings, Brunswik described con-
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stancy phenomena as "transformation to the intermediate objects (Zwischen-
gegenstand)". Thouless11> expressed them as "phenomenal regression to the 
real object". These descriptions are assuming the organisms correcting 
the immediate impression of environmental stimulus in direction of con-
stancy phenomena. In their famous experiment Holway and Boring12> found 
out the least constancy in the condition of diminished distance cues. Ac-
cording to Boring and others, constancy phenomena arise from the me-
chanism of the compensation of organism for decrease in size of objects 
caused by increase in distance from an observer. But, if there were no 
distance cues, the organism can not determine how much it should com-
pensate. Then its perception is just like as an original retinal size. Accord-
ing to Holway and Boring, there are two laws in perception of size. One 
of these is the law of visual angle, that is, objects which produce the same 
visual angles are equal in size, formulated as 
V . l A l ( R . l s· ) Physical Size isua ng e or etma 1ze = ~-- . - -- --~.----
Physical Distance. 
Another is the law of constancy. By this law an apparent size of an object 
is constant regardless its distance from an observer. When there were 
something on retina except the retinal images of the objects, apparent sizes 
of objects follow to the law of visual angle. On the contrary, when there 
were many things in visual field, e.g. on retina, apparent size of the 
object follows the law of constancy. In many other conditions, apparent 
sizes of the objects lie between two laws and they are determined by its 
environmental situations. These facts clearly show the complexity of per-
ception. Hastorf and Way13> and Ittelson14> experimented about the rela-
tions of apparent distance and apparent size. They found out the apparent 
sizes of objects were determined by their apparent distances. Gilinsky15> 
proceeded these theories and induced them to the following equation : 
Visual Angle = - Apparent . Size ~ 
Apparent Distance. 
Following to this, he formulated another one by which apparent size and 
distance of the individual on various conditions can be calculated. But his 
formulas are inadequate to general cases as pointed out by Kilpatrick16), 
Ittelson and Smith1n and others. 
However, how much has these investigations contributed to the solution 
of the constancy phenomenon? The fact that there are discrepancies between 
perception and environmental stimulus was pointed out about one hundred 
years ago. The descriptions in terms of cortical process, transformation 
to "Zwischengegenstand"8 ), phenomenal regression11>, differentiation of or-
ganism 18> etc; -those are the different expressions signifying the same 
thing. Even in Gilinsky's formulational solution15> there were some indefinite 
concepts such as apparent distance or standard distance. Before using these 
vague concepts at the explanation of constancy phenomena, we must find 
out the essential causes of the constancy phenomena one by one, by the 
analytical experimentation under various conditions. 
Now, conditions influencing on constancy phenomena are divided into 
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two kinds, namely, the ones which belong to the side of organism and 
the others which belong to environmental stimuli. The conditions of environ-
mental stimuli were investigated by many persons such as Holway and 
Boringl2), Holaday9 >, Akishige19 > etc. . The conditions of organisms are of 
physiological factors and psychological ones. Though both factors are not 
always independent each other, at the experimentation they can be fairly 
distinguished one from another. The conditions of eyes are classified as the 
physiological factor and mental sets, needs, experiences as the psychologi-
cal one. Not only in the studies of constancy phenomena but in all percep-
tual study, most researches tend recently to pay attention to the psychological 
conditions, whereas, physiological factors are rather ignored. But it is an 
indisputable fact that the perception depends upon physiological conditions 
at any psychological conditions. In other words, physiological factors are 
the foundation of relationships between the environmental stimulus and the 
responses of organism to them. Therefore at the investigation on perception, 
one should start with analysing the physiological conditions. Under such a 
premise, the writer carried out the following experiment with the purpose 
to find out how eye's conditions as a physiological factor plays a part in 
size constancy. 
[II] 
The size constancy phenomenon is in other words the effect of distance 
to perception of size. The physiological factors in distance perception are 
of course accommodation, convergence and retinal disparity. Of these three 
factors, accommondation affects immediatly on the perception of size. Frank20> 
observed in former experiment, that the same object at a distance appears 
larger when an observer fixs a point of farther distance, and appears 
smaller when the fixation point is removed to a nearer distance from the 
observer. Under the former condition accommodation is less than the later. 
At the experiment on size constancy the situation is constructed by two 
objects which stand in different distances from an observer. Hence condi-
tions of accommodations differ in each case when he observes two objects. 
For, accommodation is caused reflexly to the object of less distance from 
eyes. Then it seems to us that one of the essential causes of size constancy 
is difference of accommodation, in other words, the difference of refraction 
index to objects which are placed in different distances respectively from 
the observer. 
(Procedures) The monocular observations were used in the whole experi-
ment for the purpose of producing the effect of accommodation alone and 
eliminating the effects of binocular convergence and retinal disparity. And 
I ran this experiment in the light room. The observer sat at the e:xperi-
mental table which was 250cm long in length and 80cm in width. There was 
the black wall beyoned the table. The observer·s face was fixed on the head 
rest. The stimuli placed at the top of wire set up on the table, and stimuli 
adjusted on the same level as the height of subject's eyes. Two stimulus 
discs, the standard stimulus and the comparative one, were presented side by 
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side horizontalily. Standard stimulus was a white card-boad disc of 4cm dia-
meter, was put up at 50cm distance from the observer, then the visual 
angle produced by standard stimulus was 4° 34'. Comparative stimuli were 
four white discs as standard stimulus. Sizes of comparative stimuli A, B, 
C and D were 6cm, 8cm, 12cm and 16cm in diameters respectively. Stan-
dard stimulus was placed at the constant distance from the observer, and 
the experimenter gradually changes distance of comparative sitmulus form 
the observer. The method of limits was used : the obsever signed to ex-
perimenter at the time when sizes of two stimuli were apparently equated by 
the increase or decrease of the distance from him to comparative stimulus by 
the experimenter. At first, comparative stimulus was presented at place where 
the apparent size of comparative stimulus differ from size of standard 
stimulus clearly, and the experimenter slided the · comparative stimulus 
nearer or farther from the observer slowly. Twenty times of judgements 
were recorded for each comparative stimulus, and 80 judgements were 
given concerning one condition a day. About three minutes interval was 
put between each five trials in order to keep observers' eyes from fatigue. 
Subjects were five students of the Psychological Department of Tohoku 
University. Their visual accuities were higher than 1. 0 by naked or cor-
rected eyes. The experiment was carried on under four conditions as 
follows: 
(Condition I) Observation fixing a point of the constant distance. This is 
the condition that observer maintains constant accommodation. The fixa-
tion point was cited on the center of standard stimulus. During the experi-
menter regulates the distance of comparative stimulus the subject fixs on 
this point exactly. It is presumed that if the differences of accommodation 
among the estimations of various distance objects were one of the important 
determinants in the size constancy, and the results obtained from observa-
tions under this condition coinside with the Boring's law of visual angle. 
(Condition II) Normal monocular observation. We set this condition to 
know the degree of the size constancy under my experimental situation. 
Subjects were required to give the naive judgement without any special 
mental sets. 
(Condition III) Observation through the reduction tunnel. The wooden 
peep tunnel which was 7cm by 2. 5cm and 20cm in length was fixed in front 
of the head rest. Hence the observer's visual field was restricted to the 
area of 7°12'xl9°18'. By this tunnel unnecessary stimuli other than the two 
stimuli were rejected from observer's visual field. Then the observer saw 
the two stimuli on the background of the black wall. I think if the size 
constancy phenomenon were raised by the cues of distance or the apparent 
distance, the degree of size constancy under this conditon must fall to the 
minimum values and approach markedly to the law of visual angle. 
(Condition IV) Observation by the successive comparison. In above condi-
tions standard stimulus was adjescented with comparative stimulus horizon-
talily, and two stimuli were presented in the same visual field. But in 
condition IV, standard stimulus was placed at the 30° left from comparative 
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stimulus. And so, the both stimuli were not presented in the same visual 
field; and he had to turn his face to the right and the left in order to 
compare the sizes of the both stimuli. If the difference between the accom-
modations at the time of seeing standard and comparative stimuli was the 
main determinant of the size constancy phenomenon, the degree of the 
constancy will be highest under this condition. For, to two objects at 
different distances from an observer accommodations reflexly differ in grade 
respectively, and the successive comparisons are the favourable condition 
to get the different degree of the accommodations. 
Now, if the distance cues were the main factor in the size constancy 
phenomenon, among the degree of constancy obtained from these four condi-
tions, the lowest will be in the condition III in which all distance cues were 
eliminated, and in other conditions they will come up somewhat higher. On 
the contrary it is assumed if the accommodation is the fundamental deter-
minant, the degree of size constancy should be the lowest in condition I, in 
which observers maintained the constant state of accommodation, and it 
should arise to the highest in condition IV, and in the condition II and 
III they were between constancy grades obtained in condition I and IV. 
(Results) In this experiment, the experimenter measured the distances of 
comparative stimuli from the observer, when he reported his apparent 
equality of size of standard and comparative stimuli. And averages of 
these measured distances of comparative stimuli from the observer were 
calculated for each comparative stimulus for five observers. The figures 
on table 1, 2, 3 and 4 show these mean distances of comparative stimuli from 
the observer under conditions I to IV respectively. Standard deviations from 
these means and the coefficients of variations were presented for each mean 
value. The standard deviations are small in general. Some larger vaules of 
standard deviations were caused by the differences between mean distances 











Measured distances of comp. st. from obs. in cond. I, 




-I ------- - -----~ I M. SD M. SD 
I 
M. SD M. SD 
77.0 ±1. 15 101. 8 ±1.80 150. 7 ±1. 70 206.8 ±4.34 
(1. 50) (l. 77) (1. 08) (2. 10) 
79.0 ±2.95 111.6 ±2.85 157. 1 ±2.39 208 1 ±2.74 
(3. 31) (2. 55) (1. 52) (1. 32) 
76. 7 ±2 17 101.4 ±2.98 153.5 ±3.86 207.3 ±8.17 
(2. 82) (2. 94) (2. 51) (3. 94) 
77.3 ±3.62 106.6 ±4 03 158.7 ±2.90 211.1 ±3.24 
(4. 68) (3 78) (1. 82) (1. 53) 
71. 9 ±3.25 101.0 ±1. 74 151. 7 ±2. 31 205.0 ±3.69 
(4. 52) (1. 73) (1. 52) (1. 80) 











Measured distances of comp. st. from obs. in cond. II, 
(observation of normal monocular condition). 
A B I C D 
- - -!- -- -- -
M. SD M. SD I M. SD M. SD -- - - ----
77.1 ±2.17 105.8 ±2. 74 i 156.9 ±3. 86 207.5 ±2.15 
(2. 81) (2. 59) I (2. 46) (1. 04) 
87.5 ±2. 90 120.6 ±2.62 I 178.8 ±3. 69 230.8 ±2. 70 
(3. 31) (2. 17) (2. 05) (1. 17) 
81. 4 ±1. 75 lll.5 ±2. 93 169.5 ±8.26 218.6 ±6.55 
(2. 15) (2. 63) (4. 88) (3. 00) 
89.8 ±1 66 119. 8 ±3.37 192.4 ±3. 76 236.6 ±3. 50 
(l. 85) 
I 
(2. 81) (1. 95) (1. 47) 
74.4 ±1. 24 104.3 ±2.26 154.6 ±2. 72 208.6 ±2. 91 
(1 66) (2. 16) (1. 76) (1. 39) 
l . --· ------ ---
Mean j 82. 0 c2. 35) I 112. 4 (2. 47) I 170_ 4 c2. 62) I 220. 4 c1. 61) 
Table 3 
Measured distances of comp. st. from obs. in cond. III, 




C D st 
I Obs. ~,I M. SD M. SD M. SD M. SD 
AI 79.0 ±1 39 ll0.3 ±1.49 162.5 ±2. 91 228.3 ±3. 78 
(l. 76) (l. 35) (l. 79) (1. 65) 
TO 98 2 ±2.17 146 1 ±3. 92 213.2 ±3.15 >250 (2. 21) (2. 68) (l. 47) 
TK 80 0 ±1.88 lll. 5 ±2 79 177.6 ±5. 30 231. 1 ±9.22 (2. 35) (2 50) (2. 98) (3. 39) 
AK 82 3 ±2.86 109.9 ±3 28 162.3 ±3. 79 224 3 ±4. 20 (3. 48) (2. 98) (2. 33) (1. 87) 
MI 79.8 ±1. 16 110.7 ±1. 86 169.8 ±2. 86 226.5 ±3.59 (l. 45) (1. 68) (l. 86) (1. 57) 
------------ -
Mean 83.9 (2 55) 
I 
115.7 (2. 24) 177. 1 (2. 08) 
I 
227. 0 (2. 82) I 
comparative stimuli were protted on Figures 1 to 4 corresponding to the 
sizes of comparative stimuli. On these figures the standard stimulus stands 
on the 4cm of coodinate and 50cm of abscissa. The horizontal line starting 
from this point shows the Boring's law of constancy, and the upper tilted 
line tying the points of the constant visual angle shows the law of visual 
angle. The same visual angle as standard stimulus is obtained at the 75cm 
distance from the observer by comparison stimulus A the diameter of which 
is 6cm, 100cm distance by B of 8cm in diameter, 150cm distance by C of 
12cm in diameter and 200cm distance by D of 16cm respectively. When 
measured distances of comparative stimuli fall on upper tilted line, it is 
proved that the perceived sizes correspond exactly to visual angle. Another 
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Table 4 
The measured distances of comp. st. from obs. in cond. 
IV, (observation of successive comparison). 
~I A 
B C 
0 ·1~M.~- -SD M. SD M. SD 
' 






Mean j 129. 7 
±423 209. 3 ±5.46 >250 (3. 98) (2. 60) 
±7.04 >250 >250 (3. 20) 
±6.50 210. 9 ±12. 43 
>250 (5. 97) (5 89) 
±3. 91 215.3 ±6. 89 >250 (3. 78) (3. 20) 
±3. 58 206.9 ±4.29 >250 
cm 
15 
(3. 34) (2. 07) 
(4. 40) >218. 5 (4. 55) >250 





f.,uw ol' CunJfuncy 
5fl 100 150 Ztltlc/8 
Di.rtunce.r to Comp. St. f'rom Obsn·ver 
Fig. 1 
The measured distances of comparative stimuli 
from the observer in condition I (observation of 










two tilted dotted lines on each figures show the range in which measured 
distances of comparative stimuli for five observers fell. 
As one can fined out on Fig. 1, that is the observation fixing the con-
stant fixation point, the distances measured by five observers extremely 
approach the law of visual angle. The distances of comparative stimuli 
measured for the observer MI were less than the distances of visual angle. 
The cause of this result shall be considered later. 
In condition II, that is, normal monocular observation, measured dis-
























L,ow of' C'onJtoncy 
5/J 100 150 200cm 
Distonces to Comp. J't. f'rom ObJerver 
Fig 2 
The measured distances of comparative stimuli 
from observers in condition II (observation of 
normal monocular condition). 
L,ow t'I' Constoncy 
50 100 150 ZOO cm 
Dis tonces f-o Comp. St trom Observer 
Fig 3 
The measured distances of comparative stimuli 
from observers in condition III (observation 
through reduction tunnel) 
angle. But in general measured distances are somewhat apart from the 
Jaw, and scattered about each other. 
In condition III, that is observation through the reduction tunnel, the 
distribution of the measured distance similar to condition II, but at the 
reduction condition, they approach the law of constancy more than at the 
former condition. No marked individual differences are observable on the 
Figure 3 except observer TO. 
In condition IV, observation by successive comparison, each measured 
distance approaches further to the size constancy, and measured distances 
for four observers show almost equal values. The distances of comparative 
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L,uw of' Consft1RC.!/ 
50 100 150 zoo cm 
OisfonceJ' lo Cump.Sf. f'rum Observer 
Fig 4 
The measured distances of comparative stimuli 
from the observers in condition IV (observa-





.50 100 150 2/70 Z50cm 
Oisfonces f'rom Observer to Com. St. 
Fig. 5 
Mean distances of five ovservers obtained from 
four conditions. 
stimuli C and D could not be measured, for the length of experimental 
table was 250cm. 
Next, I calculated the means of distances measured for five observers 
about four conditions. (Table 5 and Fig. 5) The means of measured dis-
tances of comparative stimuli from observers kept away from the law of 
visual angle, and approached the law of constancy in sequence of conditions 
I, II, III and IV. This trend is observable in every four comparative stimuli. 
On Fig. 5, it is observable that the straight line tying means of measured 
distance in condition I falls on near the law of visual angle and one in con-
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Table 5 
The Mean distances of 5 obs. obtained from 4 conditions 
and its individual differences. 
~I A B C D 
Law V~s~:I Ang;e_l _ 


















(VJ[ M (V) i M (V) I M (V) ~ 
76. 4 (3. 12) 
82. 0 (6. 96) 
83. 9 (6. 80) 
---~--
104. 5 (3. 89)1 154. 3 (1. 99) 207. 7 (0. 95) : 2. 49 
112. 4 (6. 05) 170. 4 (8. 45) 220. 4 (5. 33) 6. 65 
115. 7 (12. 41) 177. 1 (10. 68) 227. 5 (1. 09) 7. 74 
129. 7 (11. 54) 210. 6 (1. 45) >250 >250 6.49 
Table 6 




Conditions. -I A B C D Mean 
-- -1-Fixation I 3.8 4.1 1. 3 1. 2 2.6 Normal 
I 
11. 1 10. 1 5. 7 3.0 7.4 
Reduction I 17.6 13.3 7. 1 3.9 11.0 
Successiv:e 45.8 35.5 40.6 comparison 
dition IV lies on the nearest position to the law of constancy. On Table 6 
they are quantitatively showed by constancy grade of Brunswik. According 
to this Table, the constancy grade is 11. 0 in condition III as high as about 
three times of 2. 6 in condition I. The individual differences are least in 
condition I and no remarkable differences are found among remaining three 
conditions. The distances of comparative stimuli C and D in condition IV 
are not measured, and D in condition III and Bin condition IV are measur-
ed for four observers only. If these cases were completed, the individual 
differences in condions III and IV would probably be larger. 
(IIrJ 
Preceding experimental results clearly proved my assumption that ac-
commodation is one of essential causes of size constancy phenomenon. In 
case constant distance of fixation point was given and the observer main-
tained definite accommodation, the size constancy phenomenon was almost 
entirely eliminated. In addition to this, in this condition, other environ-
mental objects were presented in observer's visual field. They were per-
ceived by the observer though they were not clear visions. Therefore, this 
phenomenon cannot be explained by the former theory which presumes that 
the distance cues are causes of size constancy. But in my experiment, 
measured distances in condition I were not exactly agree with the distances 
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according to the law of visual angle. The mean of their constancy grade 
was 2. 6 and was not diminished to 0. Three reasons are to be considered 
about the result. First, the exact distance from nodal point of observer's 
eye to stimulus could not be measured. Second, we have a doubt whether 
the :fixation was completed. At the beginning of measurement for each com-
parative stimulus observers were given several trials on the experimental 
condition. But it was rather difficult and unreasonable task for observers 
to compare two stimuli under the condition of standard stimulus :fixation. 
Third, even if above two conditions were satisfied, for the reason of 
standard stimulus :fixation, comparative stimulus was not clear vision. 
Therefore, the relative threshold of size is somewhat higher. As the result 
of this, the more differences occured between the measured distances in 
ascending series and descending series, and measured distances were more 
than the distances calculated according to the law of visual angle. For the 
experiment was limited to monocular observation, eyes' conditions being 
no more than accommodation. Since it was proved that accommodation was 
a main cause of size constancy phenomenon, former theory and explanation 
must be corrected. For example, when Boring adjusted his law of visual 
angle to retinal size, he expressed it as follow ·-
. . . Physical Size 
Visual Angle(or Retmal Size)= Physical Distance: 
But according to my experimental :finding, the law of visual angle does not 
immediatly corresponds to a retinal size. Because, the size of retinal image 
changes in accordance with various conditions of accommodation under the 
equal visual angle (Frank20l). Though the physical formula induced by Boring 
is adequate to environmental stimulus, it is not always adequate to inner 
process of organism. In the case of size constancy phenomenon, there is 
accommodation, reflexive mechanism which is ignored in formulation, and 
it plays an important role on perception of size. The same is applied to 
Gilinsky's "Size-distance invariance hypothesis". As pointed out by Ittelson, 
when Gilinsky indicated the various physiological factors of eyes as the 
basis of perception, at the formulation he leaved out of considaraiion about 
these factors. Regarding this factors, one can tentatively formulate a part 
of size constancy phenomena as 
Physical Size 
Retinal Size~Accommodation~ Visual Angle oc · Physical Distance~ 
However, the function of accommodation never contradicts to distance 
perception formerly considered as cause of size constancy phenomena. 
Accommodation occures related with the perception of distance. They are 
reciprocally relating. When two stimulus objects which differ in each 
distance are presented to the observer, if observer does not perceive the 
difference in distance between two objects, size constancy does not appear. 
For, in this circumstance, the two objects are observed by eyes with the 
same accommodation degree. On the contrary, when the difference of 
distances are clearly perceivable by the observer, the conditions of accom-
modation change keenly to each object, then the size constancy well appear. 
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Formerly founded conditions which affect to the grade of size constancy 
can easily be recognized when we consider them based on whether two kinds 
of accommodation to two stimuli can take place or not under that condi-
tion, and if it is possible, whether it is easy or not. According to Martius21 ), 
Katona22 ), Grabke23 ), Ogasawara18) and so on, the grade of size constancy 
phenomena is higher in successive comparison than stimultaneous com-
parison, and are higher in the case in which stimulus objects are presented 
at the height of the observer's eyes than on the lower level than the height 
of eyes. These two situations such as the simultaneous presentation of two 
stimuli and the presentation at the height of eyes are unfavourable condi-
tions to accommodate in two kinds. In general, eyes are more accommodated 
in a light room and through binocular observation than in a dark room and 
through monocular observation. Because of these reasons, constancy grades 
are higher in a light room observation and binocular observation. 
On the other hand, there are many genetic studies of size constancy 
phenomena in former reports. Though Beyrl1°) reported low size constancy 
grade in early childhood, Burzraff24), Frank25 >, Weber and Bicknell26), 
Akishigem, Locke28), etc. found out the about equal grade of size constancy 
as adults' in children and apes. Considering on the physiological factors 
apart from psychological factors, the accommodation is not yet established 
in new born, according to Nakamura29 >. After three months old, crystalline 
lens matures, the refraction corresponds to the depth of an eye ball. Ac-
cording to these growth, babies can observe the objects clearly. Furthere-
more even in animals and birds, eye ball or crystalline lens are adjusted 
to various distances. Consequently, it is reasonable that the size constancy 
phenomena should be observed to some degree in young children and 
animals. The atropin makes lower the accommodation strength30l. But Aki-
shige31) observed the high grade of size constancy even when some drops 
of atropin were dropped to observer's eyes. He concluded from that result 
that accommodation does not affect on size constnancy. I think it was his 
fault that he did not measure the refraction grade of the observer when 
atropin was dropped in his eyes. 
In the above discription, though the accommodation was only treated 
as the cause of size constancy, I never believe that the size constancy 
occurs from accommodation alone. As to the other causes, I will consider 
in later experiments. 
[IV] 
(1) There are causes of two kinds in size constancy. They are subjective 
cause and environmental one. In this experiment, accommodation, one of 
the former causes, was treated for the purpose of finding out the essential 
cause of size constancy. 
(2) The size constancy phenomenon was observed by five observers under 
four conditons as follows. They were monocular observations. 
(Condition I) Observation fixing a point of constant distance. 
(Condition II) Normal monocular observation. 
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(Condition III) Observation through reduction tunnel. 
(Condition IV) Observation by successive comparison. 
(3) The experimental results showed that constancy grade was lowest in 
Condition I, highest in Condition IV. The former falls nearly on the law 
of visual angle. And the constancy grades under Condition II and III were 
between them. 
(4) According to these results, it was proved that accommodation was one 
of the essential causes of size constancy, and suggested that the explanation 
by distance cues on size constancy should be corrected. 
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RÉSUMÉ 
1) On peut considérer, comme la cause qui produit le phénomène de la con-
stance de grandeur, l'agent du milier et l'agent subjectif. Cette expérimen-
tation est pour observer l'effet de la grandeur de l'accommodement de la 
sphére oculaire sur le phénomène de la constance de grandeur comme le 
moment physiologique des agents subjectifs. 
2) Nous avons comparé les degrés de la grandeur sous les suivantes quatere 
conditions, chaqune étant à l'observation monoculaire: 
(I) Observation dans laquelle la distance du point de fixation est fixée. 
(II) Observation monoculaire dans la situation normale. 
(III) Observation à travers le trou de reduction. 
(IV) Observation par la comparaison successive. 
3) C est le résultat de l'expérimentation acquit par cinq observeturEs que 
la condition (I) presque correspond à l'angle visuel au degré le plus bas de 
la constance, que la condition (IV) en montre le degré le plus haut et que 
les conitions (II) et (III) sont au degré moyen. 
4) Ce résultat ne peut s'expliquer par la théorie dûe à la voice de distance 
du phénomène de la constance de grandeur mais il peut être considéré com-
me montant distinctement que la différence du degré de l'accommodement 
de la sphère oculaire à mesure de la distance de l'observation est un des 
agent capitaux du phénomène de la constance de grandeur. 
ZUSAMMENFASSUNG 
(1) Wir konnen im allgemeinen die zwei Sehgrossenkonstanz hervor-
bringenden Momente annehmen, und zwar das aussere und das innere. Hier 
zogen wir aus den inneren Momenten besonders ais physiologischen Factoren 
"die Akkommodation'' heraus ; um die Rolle, die die Akkommodation bei 
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Sehgrössenkonstanz spielt, zu erforschen, haben wir die Versuche durch-
geführt. 
(2) Wir haben die Grade der Sehgrössenkonstanzen unter den vier folgenden 
Bedingungen verglichen. Jedesmal beobachtete man mit einem Auge. 
[Bedingung I] Die Beobachtung, falls man immer eine bestimmte Entfernung 
des fixierten Punktes hält. 
[Bedingung II] Die Beobachtung mit einem Auge in dem normalen Zustand, 
d. h. , ohne bestimmten fixierenden Punkt. 
[Bedingung III] Die Beobachtung durch eine Reduktionsschirm. 
[Bedingung IV] Die sukzessiv vergleichende Beobachtung. 
(3) Die bei 5 Beobachtern gemessenen Resultate waren die folgenden: bei 
der Bedingung I war die Konstanz, dem Gesetz des Gesichtwinkels fast 
genau entsprechend, vom niedrigsten Grad, während bei der Bedingung IV, 
war die Konstanz vom höchsten Grad; bei den Bedingungen II und III waren 
die Konstanzen von den dazwischenliegenden Graden. 
(4) Wir fanden dadurch die folgende Tatsache, dass die dem Unterschied 
der Entfernung entsprechende Differenz der Akkommodation ein der wichtigen, 
die Sehgrössenkonstanz hervorbringenden Momente sei. Diese Resultate 
wiesen uns auf die Verbesserung der früheren Annehmung hin, welche 
die Sehgrössenkonstanz durch den Leitfaden der Entfernungswahrnehmung 
erklärt. 
